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Foreword

A really comprehensive textbook on precon-
ceptional medicine and management has been
missing until now; however, it was obviously
worth waiting for, because the book edited
by our four colleagues Mahantesh Karoshi,
Sandra Newbold, Christopher B-Lynch and
Louis G. Keith fills this almost surprising
gap in a unique way. All four editors are well
known in different aspects of this important
discipline of medicine, and they have care-
fully selected the authors of the Textbook so
that a wide spectrum of subjects is covered
which ranges from folate prohylaxis in, and
especially before, pregnancy, to prevent neural
tube defects in the child, by one of the Editors
Louis G. Keith, to preconceptional optimiza-
tion in solid organ recipients, by Sandra Jones
and Sue Carr.

The essence of preconceptional counseling
is different from the common principles of
pregnancy care, as is elegantly pointed out
by Rahat Khan and Hassan Shehata in their
general chapter. They define the scope of pre-
conceptional care as ‘covering interventions
that aim to identify and modify biochemical,
behavioral and social risks to women’s health
or pregnancy outcome through prevention
and management.” Logically, therefore, the
first section of the book deals with the most
important risk factors for women related to
maternal age, heart disease, diabetes melli-
tus, endocrine, autoimmune and connective
tissue disorders as well as kidney diseases,
thrombophilic, inflammatory and neurologic
disorders, hypertension and mental illnesses.

The texts provide an excellent source of refer-
ence for any health care professional as do the
subsequent sections of the book on infectious
conditions, previous pregnancy events and
phobias.

The topics are covered in a very didactic and
sometimes even in an almost dialectic way. For
example, the two chapters related to medica-
tion issues, the one on ‘Routine vitamin, min-
eral and micronutrient supplementation’ on
the one side and that on ‘Drugs to be avoided’
on the other, both illustrate from opposite
points of view how critical certain gestational
age windows are for the undisturbed devel-
opment of a child in utero, a lesson that was
brought home in a dramatic way by the tha-
lidomide catastrophe at the beginning of the
1960s which established the concept of the
‘sensitive periods’ during pregnancy for nega-
tive (i.e. teratogenic) and, as we now know
equally well, also positive influences (i.e. peri-
conceptional folate supplementation) on the
development of the unborn child. Most often
pregnancy care starts only after 10-14 men-
strual weeks when the most sensitive and
vulnerable period for the embryo has already
passed, and this is why periconceptional coun-
seling is so important.

Today, more and more often pregnancies are
possible after treatment of gynecological and
surgical conditions, but the preconceptional
aspects of these circumstances have, to date,
often been underestimated in their importance
for an overall good outcome.

xvii
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No book on preconceptional counseling
would be complete without dealing at appro-
priate length and depth with the phenomena,
sometimes even called epidemics, of obesity
and malnutrition, and in the final section the
book discusses these issues in an impressive
way on a truly international scale.

A Textbook of Preconceptional Medicine and
Management underlines in a scholarly and very

practical way that the old English proverb is
still true that ‘An ounce of prevention is better
than a pound of cure’, but since this is a very
up to date and truly international text you will
forgive me for paraphrasing the original wis-
dom into a more modern phrasing: ‘A micro-
gram of prevention is better than a kilogram
of cure.’

Professor Dr Dr hc mult Wolfgang Holzgreve

MD, MS, MBA, FACOG, FRCOG
Institute for Advanced Study Berlin
Berlin, Germany

xviii



SECTION 1

General considerations



1

Biopanic, advanced
maternal age and fertility outcomes

Larisa Corda, Amita Khanapure and Mahantesh Karoshi

BIOPANIC

Although obesity and smoking are the most
obvious public health effects of the numerous
social changes occurring in the late 20th and
early 21st centuries, a new epidemic is extend-
ing across the Western world and leading to
a considerable burden on health resources as
well as enormous personal suffering. This new
scourge is that of aging motherhood. In mod-
ern society, the pressure of achieving financial,
career and relationship fulfillments, whilst
ensuring a spontaneous conception, which has
least impact on the conceptus, optimum preg-
nancy outcome and a capacity to withstand
demands of the baby and child, has led to the
coining of the term ‘biopanic’.

Importance of biopanic

Whereas less than 5% of women below the
age of 25 fail to conceive naturally, this rate
increases to 30% after the age of 35'. More-
over, the likelihood of a successful response to
ovarian stimulation resulting in egg retrieval
decreases as the woman ages and this, com-
pounded by the fact that older women have
a poor ovarian response, makes women aged
35 years or older less than ideal candidates for
in vitro fertilization (IVF)2. For example, the
embryo implantation rate is around 6% for
women over 40, with a live birth rate around

3.5% in those aged over 45, and a cumulative
live birth rate of 14.4% after five IVF attempts
in women over 40 in contrast to 45% for those
under age 35. Diminished embryo implanta-
tion combined with the steep rise in the rate of
miscarriage account for the substantial decline
in fertility noted after the age of 45%*°. Accord-
ing to the UK Office of National Statistics (Fig-
ure 1), over the past several years the largest
increase in conception rates has occurred in
women aged 40 and over, and this trend has
persisted with no sign of decline. However,
this change is juxtaposed against the biological
irony of a significant reduction in fertility after
the age of 35, which clearly cannot change®.
The same picture holds true for the USA,
which also has seen a remarkable shift in the

— 25-29
300 + 30-34
250 | --35-39
S 40+
2 200
)
£ 150
Ke]
2 100 - -
2 - -
50 el -t
0 T T T T T 1
1961 1971 1981 1991 2001 2004
Year
Figure 1  Maternal age groups at childbirth

in England and Wales, 1961-2004. (Office for
National Statistics, UK7)
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demographics of childbearing. The number of
first births per 1000 women 35-39 years of
age increased by 36% between 1991 and 2001,
and the rate among women 40-44 years of
age rose by a remarkable 70%?°. The average
age of women seeking IVF treatment accord-
ing to the Human Fertilisation and Embryol-
ogy Authority (HFEA) of the UK has risen in
the 14 year interval between 1992 and 2005
from 33.8 years to 34.9 years, respectively, as
is shown in Figure 21°.

The age of menarche has decreased over
generations, and life span has increased,
but the age of the menopause has remained
unchanged. The loss of female gametes with
age is both quantitative and qualitative. The
sense of urgency to conceive in the time when
the number of gametes available is likeliest to
result in a successful spontaneous pregnancy
with a low chance of chromosomal abnormali-
ties, and without encountering any obstetric
or medical complications, is a pressure felt
by a large number of women in modern day
society. At the same time as they are pursuing
their career, they desire to achieve successful

35.0
34.8 1
34.6 - 34.9
34.4 4
34.2 1
34.0
33.8
33.6 - 33.8
33.4 1
B2+ T T T T

1992 1994 1996 1998 2000 2002 2004

Average age of patients (years)

Year

Figure 2 Trends in average age of patients
requesting in vitro fertilization 1992-2005. (Repro-
duced with permission from Human Fertilisation
and Embryology Authority'?)

pregnancy outcomes which creates a situation
of ‘biopanic’.

ADVANCED MATERNAL AGE

Advanced maternal age (AMA) is defined as
age 35 or more for the mother at the time of
delivery of her baby.

Advanced maternal age predisposes to
Down’s syndrome (trisomy 21). The risk of
having a Down’s syndrome baby rises with
maternal age, essentially doubling from 1 in
725 at maternal age 32 to 1 in 365 at maternal
age 35. This risk continues to climb and is 1 in
32 at maternal age 45.

Importance of advanced maternal age

The effect of maternal age on the outcome of
pregnancy may be best assessed by examin-
ing specific factors that can negatively affect
the desired outcome of a pregnancy: declining
fertility, miscarriage, chromosomal abnormali-
ties, hypertensive complications, stillbirth and
maternal mortality.

Fertility rate and maternal age at
conception

Figure 3 shows the effect of maternal age
on the average rate of pregnancy, calculated
on the basis of ten different populations liv-
ing between the 17th and 20th centuries that
did not use contraceptives. Fertility remains
relatively stable through to 30 years of age, at
more than 400 pregnancies per 1000 exposed
women per year, and then begins to decrease
substantially. By 45 years of age, the fertility
rate is only 100 pregnancies per 1000 exposed
women'!. Figure 4° and Table 1'? depict the
effect of age on the spontaneous miscarriage
rate.

Biopanic, advanced maternal age and fertility outcomes

A Hutterites, marriages from 1921-30

W Geneva bourgeoisie, husbands born in 1600—49

© Canada, marriages 1700-30

O Normandy marriages, 1760-90

O Hutterites, marriages before 1921

A Tunis, marriages of Europeans 1840-59
Normandy, marriages 1674-1742

Norway, marriages 1874-76

600 —
Iran, village marriages, 1940-50
® Geneva bourgeoisie, husbands born before 1600

500 —
[%2]
£ 400
H
o
o
o
T 300
(0]
o
(]
&

200 —

100 —

0 T T T t T 1
20 25 30 35 40 45 50
Age of wife

Figure 3  Fertility rates and advanced maternal age. (Reproduced from Menkel et al., 1986, with permis-

sion from American Association for the Advancement of Science)

Reproductive issues

Fertility, defined as the natural ability of a
woman to reproduce, declines gradually over
the woman’s life span'. Although this decline
seems to begin at about age 30, it is more
obvious between 35 and 40, and increases
dramatically thereafter. The possibility of a
spontaneous pregnancy occurring is less than
2% around the age of 42 and almost 0% after
45 years''. In actuality, fertility reaches its
nadir after the age of 40. Thus, the overall
contribution to the total number of births in
a given population from 40-year-old women
is 1%, and from 47-year-old women 0.01%'*.

The implantation rates also decline dramati-
cally as menopause approaches, dropping
from 20% at the age of 30 to less than 4% at
the age of 40 years'. Accordingly, birth rates
decrease significantly with advancing maternal
age, presenting a drop of 95% at the age of 45,
and of almost 100% around menopause*!*!4.
However, age 41 is generally considered to be
the point when fertility stops and subfertility
starts. Therefore, menopause in reality occurs
approximately 10 years after the substantial
loss of conception potential>!* (Figure 5).
There are 4-7 million primary oocytes in the
ovaries of a 20-week-old female fetus, but this
number is halved at birth. By puberty there are
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only 400,000 oocytes available in the ovaries,
but only 400-500 eventually undergo ovula-
tion". From puberty onward, the loss of fol-
licles is continuous throughout the woman’s
reproductive life (Figure 6). The phenomenon
of oocyte depletion happens even under con-
ditions of ovarian suppression, as is the case
in pregnancy or with the use of combined oral

500 Fertility — 100
450—
400
350
300
250
200

150 7

Fertility rate (per 1000 married women)
Rate of spontaneous abortions (%)

Spontaneous
100  abortions

50

20-24 -
25-29
30-34 -
35-39 -
40-44

>45

Maternal age (years)

Figure 4 Fertility and miscarriage rates as a func-
tion of maternal age. (Reproduced from Heffner,
2004°, with permission from Massachusetts Medi-
cal Society)

Table 1 Incidence of miscarriage by different
age groups. (Reproduced from Madankumar et al.,
20032, with permission from Elsevier)

Maternal age (years) Miscarriage rates

<19 10.3%
20-29 9.7%
30-34 11.5%
35-39 21.1%
40+ 42.4%

contraceptives. The depleted oocytes undergo
atresia through apoptosis or necrosis!®®.
Because the ovarian pool of follicles declines
exponentially with advancing age, from the age
of 35 there is an accelerated loss of follicles, so
that at 38, a woman may have only 25,000 fol-
licles available, at age 40, 15,000, at age 45,
her reserve may have declined to 5000, and
in her early 50s, only a few hundred remain
(Figure 6)%. Under these circumstances, IVE
a procedure selected by approximately 20% of

600 —

500
® UsSA

400 W Hutterites

300

Natural fertility

200

100

20-24 25-29 30-34 35-39 40-44 45-49
Age (years)

Figure 5 Natural fertility according to age in dif-
ferent populations

8,000,000 —
7,000,000
6,000,000
5,000,000
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Figure 6 Number of follicles in the ovaries dur-
ing a woman’s life

women between the ages of 35 and 44 wish-
ing to conceive, has a much less successful
outcome with advancing age, as the number
of gametes available is much lower (Table 2).
Compiled data from IVF programs since
their inception show that whereas outcomes
have improved for those aged under 35, no sig-
nificant increase in those aged 35 and over has
been seen. Moreover, the natural effect of biol-
ogy on declining fertility is compounded by
pathology, by which many older women have
more time to accumulate detrimental medical
conditions including diabetes and increased
body mass index (BMI), which, although vary-
ing with age, are more common on average
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for older women, with trends being apparent
through the childbearing years as shown in
the Confidential Enquiries into Maternal and
Child Health, 2007 (Table 3). Other accumu-
lated conditions include sexually transmitted
infections and their consequences, uterine
fibroids, endometriosis, tubal damage, cervi-
cal disease and acquired thrombophilias, all of
which can compromise fertility.

Table 4 shows the risks of Down’s syndrome
and any chromosomal abnormality according to
5-year increments of maternal age**. Advanced
paternal age, which is frequently associated
with advanced maternal age, increases the
risk of autosomal dominant diseases, such as

Table 2 Pregnancy success rates in 2007. (Reproduced from Centers for Disease Control and Prevention,

20092, with permission)

Age of women

Type of cycle <35 35-37 38-40 41-42
Fresh embryos from non-donor eggs
Number of cycles 42,127 23,504 20,612 9535
Percentage of cycles resulting in pregnancies 45.7 37.2 28.1 18.4
Percentage of cycles resulting in live births 39.6 30.5 20.9 11.5
Percentage of retrievals resulting in live births 42.9 34.2 24.4 14.0
Percentage of transfers resulting in live births 45.9 36.9 27.1 16.0
Percentage of transfers resulting in singleton live births 29.9 25.7 20.6 13.6
Percentage of cancellations 7.6 10.8 14.1 17.8
Average number of embryos transferred 2.2 2.5 2.8 3.1
Percentage of pregnancies with twins 33.2 28.2 21.6 14.0
Percentage of pregnancies with triplets or more 3.5 4.5 4.0 2.5
Percentage of live births having multiple infants 349 30.4 23.9 15.4
Frozen embryos from non-donor eggs
Number of transfers 10,518 5388 3518 1126
Percentage of transfers resulting in live births 33.6 29.9 25.0 20.9
Average number of embryos transferred 2.2 2.2 2.4 2.5
All ages combined
Donor eggs Fresh embryos Frozen embryos
Number of transfers 10,321 5633
Percentage of transfers resulting in live births 55.1 31.9
Average number of embryos transferred 2.2 2.3
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Table 3 Trends in body mass index (BMI) expressed as percentage by age, England. (Reproduced from
Confidential Enquiry into Maternal and Child Health, 2007%*, with permission)

BMI

Year 18.5 or under 18.6-25.0 25.1-30.0 30.1-40.0 Over 40 All

1993 1.9 49.5 32.2 15.0 1.4 100.0
1994 2.2 49.1 31.4 15.7 1.6 100.0
1995 2.2 47.4 32.9 16.1 1.4 100.0
1996 2.0 46.0 33.6 17.0 1.4 100.0
1997 1.9 45.6 32.8 17.4 2.3 100.0
1998 2.1 44.6 32.1 19.3 1.9 100.0
1999 1.8 44.3 32.8 19.2 1.9 100.0
2000 1.8 43.1 33.8 19.1 2.3 100.0
2001 1.6 41.9 32.9 21.0 2.5 100.0
2002 1.9 41.6 33.7 20.2 2.6 100.0
2003 1.9 41.3 33.4 20.6 2.9 100.0
2004 1.7 39.8 34.7 21.3 2.6 100.0
2005 1.6 40.7 32.9 19.0 2.9 100.0

Table 4 Risk of Down’s syndrome and chromo-
somal abnormalities at live birth, according to
maternal age®

Risk of any

Maternal age at  Risk of Down’s  chromosomal
delivery (years) syndrome abnormality
20 1/1667 1/526

25 1/1200 1/476

30 1/952 1/385

35 1/378 1/192

40 1/106 1/66

45 1/30 1/21

achondroplasia and Marfan’s syndrome, that
appear to result from new genetic mutations®.

It is not just defects resulting from chromo-
somal anomalies which are more prevalent in
the offspring of the older age group, but also
non-chromosomal congenital abnormalities
such as cardiac defects, club foot, spina bifida,
diaphragmatic hernia and limb defects?.
Whereas the baseline risk of congenital

malformation for women aged under 25 is
around 3.5%, this risk increases by an addi-
tional 1% and 2.5% when the woman is over
35 and over 40, respectively?®.

Preimplantation genetic screening for
aneuploidy

Preimplantation genetic screening (PGS) refers
to techniques whereby certain categories of
patient thought to be at a higher than aver-
age risk of conceiving chromosomally abnor-
mal embryos have their embryos tested (by
blastomere or polar body biopsy) to determine
whether specific abnormalities are present.
The purpose of preimplantation screening
for aneuploidy is to help those seeking assisted
conception treatments for infertility to achieve
a successful pregnancy and to reduce their risk
of miscarriage. Whilst it helps to identify chro-
mosomally abnormal embryos, aneuploidy
screening (PGS) does not necessarily identify
normal embryos. In some cases, information

discovered through preimplantation testing
may help those who have been unable to con-
ceive to identify the underlying basis of their
infertility.

It is anticipated that PGS for aneuploidy has
arole in the treatment of the following catego-
ries of patient:

1. Women over 35 years of age;

2. Women with a history of recurrent miscar-
riage not caused by translocations or other
chromosomal rearrangements;

3. Women with several previous failed
IVF attempts where embryos have been
transferred?®.

All the above, either alone or in combination,
may be present in patients with AMA.

Medical disorders associated with
advanced maternal age

Hypertension

The incidence of pregnancy induced hyperten-
sion is doubled by the time a woman reaches
35, compared to its incidence in the preceding
decade?. This fact, along with the observed
reduction in arterial compliance seen with
aging, accounts for the increased incidence
of cardiovascular disease in older gravidas, as
well as the increased morbidity and mortality
affecting this age group?’.

Vascular reserve capacity is likely to be
compromised by the increased prevalence of
chronic hypertension in older age. Compared
to controls, chronic hypertension is increased
fivefold in older nulliparas and ninefold in
older multiparas?. Pre-eclampsia may compli-
cate chronic hypertension which then results
in complications, such as fetal growth restric-
tion and placental abruption®. The rate of
pre-eclampsia in women aged over 35 was
almost three times that in younger women,
this being a direct consequence of a greater
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preponderance of hypertensive disease in the
older age group®. If pre-eclampsia does occur,
it is likely to be severe®!.

Diabetes

The incidence of type 2 diabetes increases with
age. This condition is a state of relative insu-
lin deficiency which results because of either
a reduced production of insulin from the pan-
creatic islet cells or a reduced sensitivity to
the effects of insulin within the body. Both
phenomena decline as aging proceeds®. With
older age, the production of insulin is dimin-
ished®. Up to 16% of women of AMA have a
positive glucose tolerance test. The increase in
gestational diabetes amongst older mothers
may be due to progressive endothelial damage
or to the onset of obesity, also observed in this
group*%.

Obstetric issues

The increased occurrence of uterine fibroids
can lead to obstetric complications such as
placental abruption, fetal malpresentation and
dysfunctional labor?®.

Women aged more than 40 years have a
poor chance of a successful pregnancy, irre-
spective of their reproductive history. A large
scale study from Denmark over a period of
15 years (1978-1992) involving a total of
634,272 women and 1,221,546 pregnancies
demonstrated that the overall risk of fetal loss
was 13.5%. The risk of fetal loss according to
maternal age at conception followed a J-shaped
curve, with a steep increase after 35 years of
age (Figure 7). More than one-fifth of all preg-
nancies in 35-year-old women resulted in fetal
loss, and at 42 years of age more than half of
intended pregnancies (54.5%) resulted in fetal
loss. The risk of spontaneous abortion varied
from a minimum of 8.7% at the age of 22 years
to 84.1% by the age of 48 years or more*®.
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Figure 7 Risk of fetal loss from spontaneous

abortion, ectopic pregnancy and stillbirth according
to maternal age at conception. (Reproduced from
Nybo Andersen et al.3%, with permission from BM]J
Publishing Group Ltd)

It is difficult to understand the effect of age
alone on the rate of miscarriage, as multiple
confounding factors are involved, including
chromosomal alterations, reduced fertility,
coexisting disease and a greater number of
conceptions initiated by assisted reproductive
techniques.

The incidence of ectopic pregnancy showed
a steady increase with increasing maternal age
at conception from 1.4% of all pregnancies at
the age of 21 years to 6.9% of pregnancies in
women aged 44 years or more*® (Figure 8).
This change may be secondary to an increased
prevalence of risk factors such as sexually
transmitted and pelvic inflammatory disease

10
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Figure 8 Risk of ectopic pregnancy rate according
to maternal age. (Reproduced from Nybo Andersen
et al.*®, with permission from BM] Publishing Group
Ltd)

or due to the effect of reducing tubal motility
with increasing age.

A few studies have shown a lower mean ges-
tational age at delivery in older women, with
an increased incidence of preterm delivery at
under 28 and 32 weeks of gestation®’. Increas-
ing maternal age shows an association with
intrauterine growth restriction®®*°. Figure 9
shows the association of AMA and adverse
perinatal outcomes.

Stillbirth rate

Whereas women under the age of 30 have the
lowest rate of fetal death, this rate increases
with advancing maternal age, with women
age 40 or older having twice the fetal death
rate of women younger than 30 (Figure 10)%.
Although the absolute rate of fetal death has
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Figure 9 Adverse outcomes associated with advanced maternal age and parity. IUGR, intrauterine growth
retardation; GDM, gestational diabetes mellitus. (Data from Gilbert et al.?%)

declined significantly for women of all age and
parity groups since 1968 as compared to 1978,
older women nevertheless remain at higher
risk for fetal death, even after controlling for
common diseases associated with older age,
such as diabetes and hypertension, and com-
plications of pregnancy such as abruption, all
of which are also associated with increasing
maternal age. Exactly why AMA is an inde-
pendent risk factor for fetal death remains
unexplained.

The increased incidence of obstetric compli-
cations is intimately associated with the inci-
dence of cesarean section, which is far greater
in women who are older**2. Women aged 35
and over are 1.5 times more likely to undergo
operative delivery compared to their younger
counterparts®!. Primary reasons include fetal
distress, malpresentation secondary to pel-
vic pathology, and protracted labor. The latter
is thought to be as a result of an age related
decline in myometrial gap junction deficiency
or a reduced sensitivity of myometrial oxyto-
cin receptors®**. In addition, an age related
decline in pelvic elasticity*** and myometrial
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Figure 10 Increased maternal age and the risk of
fetal death. (Reproduced from Fretts et al.*°, with
permission from Massachusetts Medical Society)

function of the reproductive tract, along with
fibrosis of the myometrial arteries, make nor-
mal vaginal delivery more difficult in older
women and contribute to the prevalence of
operative deliveries**. According to some
reports, cesarean section rates in women aged
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over 35 range between 21% and 52% (Figure

1 1)26,28,47.

Cesarean rate and advanced maternal age

The concept of having a ‘premium baby’, the
higher incidences of abruptio placentae, pla-
centa previa, preterm labor, multiple pregnancy
and malpresentation, as well as the widely held
personal conviction that the index pregnancy
may be the last chance to achieve a success-
ful pregnancy, act in isolation or in combina-
tion and contribute to the excessive cesarean
rate observed in the AMA group. Other fac-
tors also are operational, including induction
of labor especially if the pregnancy exceeds
41 weeks*, and antepartum hemorrhage from
either placental abruption or placenta previa.
This latter risk is substantially greater with a
23% increase of placental abruption in women

aged 35-49, in particular those with twin preg-
nancies, compared to pregnancies in women
of younger age, although the risk of placenta
previa in older nulliparous women is lower
(around eight times higher than the baseline
risk)?.

Neoplastic disorders associated
with maternal age

The older mother also runs a risk of develop-
ing certain cancers if she delays childbearing
until a later age*® (Figure 12), and numerous
reports document AMA women becoming
pregnant whilst being investigated or treated
for cancerous conditions. To avoid the effects
of radiation and cytotoxicity on embryo/fetus,
it is crucial to offer effective contraception and
also to make the patient aware of its avail-
ability. The commonly encountered cancers
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Figure 11 Maternal age, duration of labor and cesarean section rates. (Reproduced from Dodge et al.¥’,

with permission from Southern Medical Association)

12

Biopanic, advanced maternal age and fertility outcomes

60,000 — 3500
[l Female cases
Female rates 3000
50,000
c
il
» — 2500 &
a) —_—
& 40,000 — 2
g 3
3 2000 &
< 8
5 30,000 — S
5 — 1500 2
E g
= 20,000 — o)
— 1000 ©
14
10,000 — L 500
0 T T T T T T T 0
Under 15 15-24 25-34 3544 45-54 55-64 65-74 75+
Age at diagnosis (years)

Figure 12 Number of new female cases and rates, by age, of all malignant neoplasms. (Office for National

Statistics, UK, 20064)

include carcinoma of breast, lymphoma, carci-
noma of cervix and ovarian tumors.

Maternal mortality and advanced
maternal age

Modern day management of pregnant women
who are older requires an understanding of
the risks involved that result from the com-
plex interplay between age, existing medical
history and antenatal as well as perinatal com-
plications. Maternal mortality is closely asso-
ciated with maternal age. As shown in Figure
13, the highest mortality rates are among the
oldest women as was evident in the Confiden-
tial Enquiry into Maternal and Child Health
enquiries of 2003-2005, UK, in which the lin-
ear trend by age was statistically significant®.
Stated another way, the average maternal mor-
tality rate (MMR) increases as a function of

13

age®®, and this increased risk is operational
regardless of parity, time of entry into prenatal
care and level of education.

Co-morbidities are also much more preva-
lent in older age, including cardiovascular
disease, hypertension and multiparity, all of
which directly contribute to the increase in
MMR seen in older age*. These conditions
also result in recognized complications of
pregnancy, such as pregnancy induced hyper-
tension, abnormal fetal growth, placental
abruption and an increased rate of cesarean
deliveries*. The risk of death from compli-
cations such as pregnancy induced hyperten-
sion, infection, embolism, hemorrhage and
cerebrovascular disease is more than doubled
in women over 30 compared to those who are
younger®®. In addition, psychiatric causes of
death, such as postnatal depression, are more
prevalent in women of older age.
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Figure 13 Maternal mortality and maternal age*

ETHICAL ISSUES AND OLDER PARENTS

Older age motherhood is generally associated
with a greater level of educational achieve-
ment®, and a large number of women pres-
ently elect to pursue educational programs
and careers in fields that were conventionally
occupied by men. In spite of this, it is not clear
whether better educated women are delaying
childbearing in order to reach a point of pro-
fessional and financial security, or whether the
pursuit of a better career leads to an unwanted
but inevitable postponement of childbirth.
With divorce figures on the rise, it is much
more common for women to wed again in
midlife, and then desire to have another child.
Despite this growing trend, it will probably
be another 15 years before information about
both parents and children from the perimeno-
pausal pregnancies becomes available to assess
problems associated with facing retirement
and adolescence at the same time.

When children face bereavement and orphan-
hood at a young age, emotional consequences
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may be devastating and potentially disabling.
Even when the child does not have to face
parental loss, the social stigma of being taken
to and picked up from school by an uncharac-
teristically older parent may burden the child
with psychological sequelae and prevent him/
her from achieving an essentially normal child-
hood. Moreover, the inevitability of reduced
stamina and energy which often accompanies
older age may have a negative impact on the
welfare of the offspring, as the older parent
struggles to meet the demands of a growing
child in its development.

Whilst a lot of women will already be aware
of the significance of these potential problems,
many still choose to attempt pregnancy at any
cost, be it monetary, physical or psychological,
despite the presence of significant co-morbid-
ities. For some, the drive to have children is
so strong that they willingly risk their liveli-
hoods and even ultimately their own lives for
the sake of bringing a child into the world and
thus being a biological mother. This desire is
undeniable and long has been defined as the
very essence and meaning of womanhood.

Setting aside the emotional desire to have
children, several objective reasons support
childbearing at a later age and actually are of
potential benefit in contrast to being a disad-
vantage. First, the financial security that an
older parent has is undeniable. Second, an
older parent typically experiences less pres-
sure in the professional environment, being
able to spend more time parenting, something
that younger couples often find difficult and
which accounts for the increasingly common
circumstance in which young children are
raised by their grandparents. Last, but hardly
least, older parents often are better equipped
with the emotional maturity required to raise
a child and deal with the hurdles that child-
rearing presents.

Age related attributes, often characterized
merely as life experience and wisdom, may
also mean that older mothers are more confi-
dent about their child-rearing skills and ability

to handle problems. In women who entered
oocyte donation and IVF programs at later
ages, there is evidence of a better relation-
ship with their child and a greater degree of
emotional involvement when the child is very
young®?, as well as a considerably lower level
of parenting stress**. Once the child reaches
the age of 2, there appear to be no overt dif-
ferences in parenting behavior compared to
couples that conceived naturally**.

CONCLUSION

In this age when women in Western societies
seem to be able to have it all, there lies the
untold truth about the private grief of older
women, who for a number of reasons within
and outside their control, have found them-
selves facing the prospect of childbearing in
older age. The social and financial gains that
come with women’s new-found freedoms are
tempered by the unrelenting biological decline
of their fertility with advancing years, and this
has forced many women into ‘biopanic’.

As obstetricians and gynecologists, we have
a duty to address the growing epidemic of
aging motherhood and the complications that
arise from this, as well as to inform women
of the risks associated with delayed childbear-
ing. Part of this duty includes trying to mount
national and international efforts to facilitate
childbearing with the option of career breaks,
an ability to return to full- or part-time work
after childbirth, and provision of adequate
childcare and flexibility of working hours,
among other possibilities.

Having said this, women should not be made
to feel anxious or forced into childbearing
when they may not feel prepared. They should
not have to make a choice (however informed
or ill-informed it may be) between having a
career and reproducing within a safe biologi-
cal window. For those women who desire to
have children at an earlier age, they should not
have to bear any adverse consequence from
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this decision, such as a diminution of their life
plans and choices, nor should they be stigma-
tized for their decision or penalized in their
professional spheres.

Society has a responsibility to make ade-
quate provisions so that childbearing remains
a free choice for women. Medicine, too, needs
to realize that the persisting trend in older age
motherhood is unlikely to be reversed and,
should therefore, continue its present research
into new methods of assisted reproduction,
such as cryopreservation, to develop reli-
able means of reproduction for those women
unable to conceive naturally, for those under-
going oophorectomy or chemotherapy for neo-
plastic disease, and for those wishing to con-
ceive in older age for reasons both within and
outside their influence.

Some women will inevitably fall outside of
this range, for a number of personal and social
reasons, and it will be up to us, as obstetri-
cians and gynecologists to advise, as honestly
and openly as possible, on the risks involved.
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Preconceptional counseling

Rahat Khan and Hassan Shehata

INTRODUCTION

Preconceptional counseling is different from ante-
natal care and should not be confused with it. In
particular, it is more important than antenatal
care, as 30% of pregnant women begin tradi-
tional antenatal care in the second trimester
and after the period of maximal organogen-
esis (between 3 and 10 weeks’ gestation)!.
Preconception care refers to interventions that aim
to identify and modify biomedical, behavioral and
social risks to women’s health or pregnancy outcome
through prevention and management.

To date, the evidence as to the best means
for delivering preconception care is limited.
The Preconception Care Work Group of the
Centers for Disease Control USA recom-
mends that preconception care should be an
essential part of primary and preventive care,
which involves good communication and liai-
son between the primary and secondary care
providers®*.

Preconceptional evaluation and counseling:

Begin with attitudes and practices that
value pregnant women, children and fami-
lies, and respect the diversity of people’s
lives and experiences

Incorporate informed choice, thus encour-
aging women and men to understand
health issues that may affect conception
and pregnancy

Encourage women and their partners to
prepare actively for pregnancy, enabling
them to be as healthy as possible
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Attempt to identify the risks of pregnancy
for the mother and her fetus, educate
about these risks, and institute proper
interventions including referral to special-
ists before conception.

Depending on their personal choice, women
can go to any of the following health care pro-
viders for preconceptional counseling:

Local doctor (general practitioner or fam-
ily physician)

Private obstetricians and gynecologists,
specialists and obstetric physicians.

Maternity hospital clinic, preconception
health clinics or organizations

Family planning, community health center
or women'’s health nurse.

Health care providers can dispense preconceptional
care and counseling during any encounter involving
contraception, infertility, pregnancy testing, evalu-
ation for sexually transmitted disease or vaginal
infection, or periodic health examination, especially
if the woman has pre-existing medical problems.

FACTORS ADVERSELY INFLUENCING
PRECONCEPTION CARE

Unplanned pregnancy In one US study,
40% of the mothers surveyed within
3-6 months after delivery reported that
their pregnancy was unplanned; of these,
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two-thirds had one or more indications
for preconceptional counseling (smoking
and drinking within 3 months of preg-
nancy, low body mass index (BMI) or late
booking)®.

*  Financial issues A number of women with
low income may have difficulties with
child care and transportation, or may be
reluctant to seek pre-pregnancy counsel-
ing. In the USA, on the other hand, pre-
conceptional counseling often is not fully
reimbursed by third-party payers. It is for
this reason that it was proposed that it be
included in a variety of otherwise routine
encounters (see above).

* Inadequate training of health care provid-
ers All women’s health care providers
should be trained to provide adequate
assessment of risk factors in pregnancy
and offer appropriate recommendations
for interventions.

* Lack of co-ordination between primary and
secondary care providers As lack of co-
ordination can represent an important
barrier to optimum pre-pregnancy care,
health care systems should develop poli-
cies for timely referrals to specialists and
timely appointments.

* Risk factors for adverse outcome These
include advancing maternal age, genetic
history, infertility, fetal aneuploidy, ges-
tational diabetes, pre-eclampsia and prior
stillbirth, among others.

*  Lack of knowledge and education about health
and pregnancy Basic patient education
should be an integral part of all women’s
health care provider systems, as numer-
ous women have multiple risk factors and
are unaware of the adverse pregnancy out-
come associated with them.

20

COMPONENTS OF PRECONCEPTIONAL
COUNSELING

The three integral components of pre-preg-
nancy counseling are:

e Identification of risk factors related to
pregnancy

* Patient education regarding pregnancy
risks, management options and reproduc-
tive alternatives

* Initiation of interventions, when possible,
to provide optimum pregnancy outcome.

Risk identification

Thorough history taking is the key to risk
assessment in any woman planning a preg-
nancy. This can be accomplished at the pri-
mary or specialist care level after referral.

Physical examination

A preconceptional health check does not nec-
essarily involve a ‘hands-on’ physical check;
rather, it focuses on obtaining information and
discussing health issues to help the woman
and her partner make informed decisions. A
routine periodic health examination is all that
is needed, documenting maternal BMI, assess-
ment of breasts, thyroid, heart, skin, cervical
smear and, if indicated, screening for Chlamydia
and gonorrhea. As dental caries and other oral
diseases are common and may be associated
with preterm delivery, inspection of the oral
cavity should be included in any examination
protocol, thus, prompting referral to a dentist
when appropriate.

Laboratory assessment and screening

The choice of laboratory tests depends upon
the general guidelines recommended for all

pregnant women and the individual’s personal
medical history.
Routine laboratory testing includes:

* Rubella and varicella titer, the latter being
particularly important in women with a
negative history of varicella

* Screening for hepatitis B, syphilis and HIV
in all antenatal pregnant women

* Complete blood count with red cell indi-
ces (mean corpuscular volume (MCV) less
than 80 may indicate hemoglobinopathy).

Interventions

Preconceptional interventions are directed
at educating the patient, providing optimum
therapy for medical disorders and, when
appropriate, referral for specialized care.

Age-related risk

Women should be clearly informed that
advanced maternal age is associated with an
increased risk of conditions such as infertility,
fetal aneuploidy, stillbirth, gestational diabe-
tes and pre-eclampsia, among others.

The risk of fetal chromosomal anomalies, in
particular Down’s syndrome, increases sharply
with increasing maternal age. The estimated
risk of having a baby with trisomy 21, 18 and
13 is 6 per 1000 live births at age 35 years,
15 at age 40 years and 54 at age 45 years.
There is also an increased risk of miscarriage,
twins, fibroids, hypertension, gestational dia-
betes, labor problems and perinatal mortality,
although it is equally true that most pregnan-
cies in older women who do not have underly-
ing diseases are uneventful.

Couples should be told that the probability
of conception is highly dependent on maternal
and, to a lesser extent, paternal age and they
should take this into account in family and
career planning.
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Medical conditions

Data from clinical trials demonstrating
improved outcome with preconceptional
intervention exists for many chronic condi-
tions, including diabetes mellitus, autoim-
mune conditions, hypertension, renal disease,
thyroid disease and cardiac problems®!*-12. It
is important to clarify the following points in
history on the record:

* All medical and surgical conditions for
which a woman has been treated, as it is
useful for discussing the effect of preg-
nancy on these conditions and the effect
of such disorders on pregnancy

* Contact details for present and past spe-
cialist care providers.

Pre-existing diabetes mellitus (see Chapters 5

and 32)

* For women with pre-existing diabetes,
pre-pregnancy tight glycemic control is
associated with enhanced pregnancy out-
come; pre-pregnancy counseling provides
an opportunity for assessment of diabetic
retinopathy, nephropathy and neuropathy.
Poor control of diabetes increases the risk
of major fetal congenital abnormalities
and miscarriage®.

* Referral should be made to a specialist who
cares for patients with diabetes (if contact
has not been previously established) and,
if available, to a diabetic preconceptional
counseling clinic.

* The safety of oral hypoglycemic agents is
now well established, and patients should
be informed that outcomes are improved
in women taking oral agents and compa-
rable to those of insulin.

* Women should receive preconceptional
folic acid (5mg/day) up to 3 months into
pregnancy as well as in the months pre-
ceding conception?®?7,
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Chronic hypertension (see Chapter 12)

The goal should be to control blood pres-
sure prior to conception for any woman
on angiotensin converting enzyme (ACE)
inhibitors; the health care practioner
should be satisfied with control, and effec-
tive contraception is advisable.

All women with hypertension should be
referred to a specialist for advice on drug
manipulation and to organize shared care
monitoring.

ACE inhibitors should be avoided during
pregnancy (fetal growth restriction, oligo-
hydramnios, renal failure in fetus). Meth-
yldopa or labetalol are the drugs of choice
in pregnancy.

Asthma (see Chapter 4)

Patients should be advised to use their
peak flow meters regularly.

Women with repeated asthmatic attacks
or severe disease should be referred to a
specialist in asthma therapy and not man-
aged by the local doctor.

If necessary, the use of steroids (inhaled
and systemic) in pregnancy is generally
safe.

Thyroid disease (see Chapter 6)

Severe and untreated thyrotoxicosis
should prompt referral to an endocrinolo-
gist during the preconceptional period,
as this condition can lead to anovulation,
miscarriage, growth restriction and pre-
term delivery’. Patients with elevated thy-
roid stimulating antibodies who become
pregnant have the risk of neonatal/fetal
thyrotoxicosis.

There is insufficient evidence to recom-
mend for or against routine screening of
thyroid function and antibodies in women
planning a pregnancy?®.

* In known hypothyroidism, thyroid func-
tion tests (TFTs) permit evaluation of ade-
quacy of treatment and, if needed, support
referral to specialist care.

* In newly diagnosed hypothyroidism, spe-
cialist advice should be sought about
the levothyroxine starting dose and the
woman should be referred for specialist
management.

Cardiac problems (see Chapter 3)

*  Women with a history of cardiac problems
should be referred to a cardiologist for
baseline cardiac assessments and discus-
sion of potential pregnancy risks.

* Adequate diagnosis and functional assess-
ment of the severity are necessary to pre-
dict maternal and fetal risks.

*  Women advised against pregnancy should
be given appropriate contraception.

Epilepsy (see Chapter 11)

*  Women should be referred to a neurolo-
gist for a thorough discussion of the risk
of anticonvulsant medications, adjustment
of drug regimen and close monitoring dur-
ing pregnancy.

* Polytherapy should be avoided to minimize
the teratogenic effects of anticonvulsants.

* Preconceptional folic acid (5mg/day) is
advised for women on anticonvulsants?82°.

* Prescription of an oral contraceptive pill
with 50ug of ethinylestradiol should be
considered.

Chronic renal disease (see Chapter 8)

* Blood pressure and baseline renal function
tests should be performed; any woman
with renal disease planning a pregnancy
should be referred to a specialist.
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Women should be informed that the out-
come of pregnancy and any adverse effects
on underlying renal disease are influenced
by the presence and degree of renal impair-
ment, hypertension (10% risk of fetal loss
if pre-existing) and proteinuria.

Renal disease during pregnancy is asso-
ciated with risk of prematurity, growth
restriction and deterioration in maternal
renal function.

Women with renal transplants should
be asked to avoid pregnancy for a mini-
mum of 2 years until renal function
is optimized on a reduced amount of
immunosuppressants.

Autoimmune disorders (see Chapter 7)

Most autoimmune conditions improve
in pregnancy, except systemic lupus
erythematosus.

Referral should be made to an obstetric
physician, as preconceptional counseling
involves knowledge of anti-Ro/La, lupus
anticoagulant, renal and blood pressure
status.

Maternal medications may need to be
changed because of potential risks to the
fetus.

Pregnancy outcome is improved if preg-
nancy occurs in remission period; the
increased risks of pre-eclampsia, miscar-
riage, fetal death and growth restriction
are related to the presence of anticardio-
lipin antibodies or lupus anticoagulant,
lupus nephritis and hypertension.

Venous thromboembolism (see Chapter 9)

Specialist advice should be sought for
women who have a past history of deep
venous thrombosis (DVT) or pulmonary
embolism (PE), or with an abnormal
thrombophilia screen.

Preconceptional counseling

Women on warfarin planning a pregnancy
should be referred to a specialist for advice.
Warfarin is teratogenic and stopping or
switching over to low molecular weight
heparin, before the 6th week of pregnancy
may minimize this risk.

Inherited or acquired thrombophilia may
also be responsible for recurrent fetal
loss, pre-eclampsia and fetal growth
retardation.

Hemoglobinopathies

All women with sickle cell syndrome or
thalassemias should be referred to a spe-
cialist/hematologist. Partners should be
screened appropriately and advice sought
if the trait is identified.

Hemoglobin electrophoresis detects beta
thalassemias, but alpha thalassemias can
only be confirmed by globin chain synthe-
sis. Ethnic minorities should be screened
for particular traits (Asians and Cypri-
ots for beta thalassemia; Africans, Afro-
Caribbeans, Afro-Americans and Asians
for sickle cell).

Review of medications
(see Chapters 22 and 23)

It is important to minimize exposure to all
non-essential drugs, including self-medication
with over-the-counter drugs.

Dietary evaluation (see Chapter 22)
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Vegetarians are at risk of various nutri-
tional deficiencies and may benefit from
nutritionist referral.

Asian women are at risk of vitamin D
deficiency and may benefit from a specific
supplement.
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* Eating habits should be reviewed, and
women should be asked to avoid cat and
sheep litter; uncooked meat, fish and eggs;
and unpasteurized milk and soft cheese
because of dangers of toxoplasmosis and
listeriosis.

* Undiagnosed or untreated celiac disease
in both men and women may cause sub-
fertility, which resolves after adoption of a
gluten-free diet.

* Megavitamins, non-essential dietary sup-
plements and herbal preparations should
be discontinued, as their risk to the fetus
has not been evaluated. Multivitamins
containing more than 50001U of vitamin
A should be avoided.

* Women with phenylketonuria are at a
high risk of having a baby with men-
tal retardation and should be placed on
a special diet to reduce levels prior to
conception.

* All women planning a pregnancy should
be on 400ug/day of folic acid at least 3
months prior to conception to reduce the
incidence of neural tube defects, such as
spina bifida, by 72%.

Body mass index (see Chapter 30)

* Approximately, 60% of American women
are overweight and 33% are obese. Women
who are underweight or overweight are at
risk of subfertility and may need referral
to a pre-pregnancy weight management
clinic and dietician. Problems with obe-
sity and low weight are not confined to
the American population, and obesity is
almost as prevalent in the UK and in parts
of Europe. In the UK, the prevalence of
obesity among women of reproductive age
is expected to rise from 24.2% in 2005 to
28.3% in 2015%.
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Maternal obesity (BMI more than
30kg/m?) is associated with infertility,
reduced in vitro fertilization (IVF) success
rates, miscarriage and several pregnancy
complications, such as gestational diabe-
tes, pre-eclampsia, stillbirth, congenital
anomalies in the fetus and postpartum
complications.

The overall health benefits of achiev-
ing a normal BMI pre-pregnancy are
well described. Obesity-related hor-
monal changes appear to adversely affect
sperm parameters and can cause erectile
dysfunction.

Obese women should be referred to a
weight management clinic and dietician;
women with polycystic ovaries should be
referred to a gynecologist.

Past obstetric and gynecological history

Past obstetric and gynecological history is
important for identifying factors that may con-
tribute to infertility or pregnancy complica-
tions in the future.

L]

History of irregular menstrual cycles,
abnormal cervical smear, ectopic preg-
nancy, pelvic surgery or uterine fibroids
(associated with miscarriage and preterm
birth) should be sought.

Past history of sexually transmitted dis-
eases, including the date and types of
treatment should be noted.

Previous reproductive history should
be taken including any recurrent mis-
carriages, stillbirths, low birth weight,
preterm births, congenital anomalies,
antenatal problems and the mode, place,
complications of delivery and type of
contraception.

All women who have had three consecu-
tive miscarriages should be referred to
a gynecologist or recurrent miscarriage

specialist for identification and manage-
ment of any treatable cause (see Chapter
17 on recurrent miscarriages).

The recurrence risk of an adverse outcome
(e.g. miscarriage, intrauterine growth
restriction, pre-eclampsia, congenital
anomaly, perinatal death) should be dis-
cussed with women who have a history of
these specific pregnancy complications.

Genetic screening should be advised for
couples who have had a previously abnor-
mal fetus, three recurrent fetal losses
or have a personal or family history of a
genetic problem.

Family history (see Chapter 31)

Enquiries should be made about family
history of Tay Sachs disease (Ashkenazi
Jews), sickle cell disease (Africans/Afro-
Caribbeans, Afro-Americans, Asians),
thalassemia (Mediterranean and Middle
Eastern origins), cystic fibrosis, epilepsy,
thrombophilia, hemophilia, congenital
abnormalities, metabolic disorders and
mental disorders.

Certain ethnic minorities have a high
prevalence of being heterozygous carriers
of certain autosomal recessive disorders
and both partners should be screened as
this allows them to make informed deci-
sions about having children.

Psychosocial problems

It is important to screen for domestic vio-
lence, work-related issues, lack of support
and financial issues that can be a barrier to
preconception care®.

Women with mental health issues should
be identified and actions taken to ensure
they are under specialist care. Common
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conditions necessitating referral are
depression, bipolar affective disorder and
schizophrenia, and history of postnatal
depression?! (see Chapter 13).

Women should be reassured that there
is no indication to routinely stop tricy-
clic antidepressants or selective serotonin
re-uptake inhibitors prior to or in early
pregnancy.

Women who are on mood stabilizing anti-
epileptic drugs should be on 5mg/day of
folic acid preconceptionally and during
first 3 months of pregnancy*?%. This dose
is higher than that universally recom-
mended to other women.

Lithium is highly teratogenic if taken in
the first 12 weeks of pregnancy (risk of
Ebstein’s anomaly 4-12%) and should
be given only if necessary by close moni-
toring of lithium levels. Schizophrenic
women may be advised to continue main-
tenance therapy and discuss the relative
risks/benefits of the selected agents.

Illicit drug use

Cocaine use in pregnancy is associated
with miscarriage, abruption, premature
birth and low birth weight; opiate use is
associated with growth restriction and
preterm birth!417:19.25,

All women addicted to heroin should
be encouraged to enter a detoxification
program.

Intravenous drug abusers should be
screened for hepatitis B, C and HIV, alco-
hol and tobacco use.

A multidisciplinary approach is essential
as is screening for sexually transmitted
diseases.
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Alcohol use

* It is important to elicit a detailed his-
tory of alcohol consumption in terms of
amounts, duration and the propensity to
binge drinking. Causes of subfertility in
these women include reduced ovulation
and endometriosis.

* Maternal consumption of 15 units/week is
associated with a reduction in birth weight
and in excess of 20 units/week is associ-
ated with intellectual impairment in the
child.

* High levels of alcohol consumption during
pregnancy result in the fetal alcohol syn-
drome (FAS), which includes growth retar-
dation, mental retardation, facial anoma-
lies and behavioral problems®!*151618 Tt is
seen in 33% of babies born to mothers who
drink 18 units/day. There is no clear safe
level of consumption. All women should
be advised to reduce their alcohol intake
if they are planning a pregnancy, although
it has been posited that one or two drinks,
once or twice a week, is unlikely to harm
the fetus®.

* It is important to identify women who
drink heavily and are likely to continue
drinking throughout pregnancy so that
appropriate help and support can be
offered.

Smoking

* Approximately, 23% of women smoke in
pregnancy, and they should be informed of
the risks associated with smoking, which
include miscarriage, stillbirth, growth
restriction, preterm delivery and sudden
infant death syndrome®!31°.

* All women who smoke should be coun-
seled on the benefits of smoking cessa-
tion and offered resources to help them
quit smoking. Women who quit before
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pregnancy are less likely to relapse. Data
on the use and relative risks of nicotine
replacement therapy (NRT) in pregnancy
are lacking.

Bupropion should not be prescribed in
pregnancy because of the lack of data on
its safety in pregnancy.

Caffeine

According to many publications, caffeine
is the most widely consumed substance of
abuse worldwide. The safe limit in preg-
nancy is thought to be 300 mg/day, which
is equivalent to three cups of brewed cof-
fee. Caffeine is present in chocolate, cola
and energy drinks as well as in coffee
and tea. Approximately 20% of Ameri-
can adults consume more than 300mg of
caffeine per day. Caffeine consumption
of more than 250mg/day is associated
with a modest, but statistically significant
decrease in fertility 122,

Exercise

Women who exercise regularly should be
advised to continue such activity. On the
other hand, those who are inactive should
start a gentle exercise program. Inadequate
levels of exercise associated with obesity
may be a more common cause of anovula-
tion than exercise associated anovulation.

In some epidemiological studies, more
than 7h/week of aerobic exercise is asso-
ciated with ovulatory infertility and could
be related to reduced progesterone levels
and changes in the gonadotropin releasing
hormone (GnRH), luteinizing hormone
(LH) and follicle stimulating hormone
(FSH) secretion®. Initiation of strenuous
exercise in pregnancy should be avoided,
including hot tubs and saunas.

Immunizations and infections

* Women of childbearing age should be
asked for a history of any illness or
immunizations.

* Non-pregnant women of childbearing
age should receive all clinically indicated
immunizations, preferably 1 month prior
to conception.

* Having a clearly documented immunity
to rubella is important, as primary rubella
infection in the first 8-10 weeks of preg-
nancy can result in mental handicap, cata-
ract, deafness, cardiac abnormalities and
growth restriction in the fetus.

* Varicella infection in the mother during
first 20 weeks of pregnancy can cause con-
genital varicella syndrome in the fetus.
Varicella vaccine must not be given to
pregnant women.

* Pregnant women are at increased risk of
influenza infection complications. It is
recommended that women who become
pregnant during the influenza season
receive the influenza vaccine, regardless of
the stage of pregnancy. Pregnant women
are also being encouraged to have swine
flu vaccine.

* Patients at risk for hepatitis B infection
(women with multiple sexual partners,
parenteral drug users, household contacts,
health care workers) should be offered
hepatitis B vaccine.

*  Women of childbearing age who are HIV
positive should be offered preconceptional
counseling with a HIV specialist.

Occupational and environmental exposure

* Questions about the woman’s work, hob-
bies, pets and home environment can
identify potential toxic exposures, such
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as working with organic solvents, X-rays,
radioactive substances, toxoplasmosis
(from changing cat litter boxes) and using
lead paint or solder used for decorating?*%4.

Risks from potential hazards at home
(e.g. pets), at work and from farm animals
should be assessed.

Any woman who thinks that her occupa-
tion may pose arisk to pregnancy should be
advised to discuss this with her employer
or occupational health department, if pos-
sible, before getting pregnant.

SUMMARY AND RECOMMENDATIONS

All women of childbearing age should be
offered preconceptional counseling and
evaluation.

The goals of preconceptional counseling
are to identify risks to the woman and her
pregnancy, educate the patient and initiate
appropriate interventions.

Good communication between primary
and secondary care providers is vital to
optimize a woman’s health prior to con-
ception and ensuring timely referral.

A thorough history will help in identify-
ing risk factors to the woman and her
pregnancy.

A pregnant woman with a BMI of greater
30kg/m? should be referred to dietician
and specialist clinic.

Women who are planning a pregnancy
should be on folic acid 400g/day. Women
who are diabetic or on antiepileptic medi-
cations should be on 5mg of folic acid/
day26729'

An up-to-date cervical smear should have
been taken.



PRECONCEPTIONAL MEDICINE

All women should be screened for hepa-
titis B, HIV, syphilis, rubella and varicella
immunity.

All medications should be reviewed and
advice given on the use of over-the-coun-
ter medications.

If applicable, advice should be given
on stopping smoking, reducing alcohol
intake, healthy eating and stopping illicit
drug use.
issues should be identified.

Psychosocial and domestic

Ethnic minorities should be screened for
hemoglobinopathies and carrier state.

should be
with referral for genetic counseling, if
appropriate.

Family history reviewed

Women with a history of recurrent miscar-
riages, stillbirth, pre-eclampsia or a previ-
ous small baby should be referred to an
obstetrician/gynecologist or a specialist
center for further investigations and dis-
cussion of recurrence risks.

Women with chronic medical conditions
should receive multidisciplinary care.
Women with diabetes, chronic hyper-
tension, renal or cardiac disease, thyroid
problems, epilepsy or asthma should be
advised to use effective contraception
until seen by a specialist and plans for care
have been discussed and put into practice.

Women with mental health issues should
be referred to a psychiatrist.

Genetic counseling should be offered
to all women with a previous abnormal
fetus, personal or family history of genetic
problems or a history of three recurrent
miscarriages.

A good occupational and environmental
history should be sought to review all
potential health and pregnancy hazards.
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Preconceptional evaluation of
women with heart disease

Marla A. Mendelson

INTRODUCTION

Women reaching childbearing age may present
with congenital or acquired cardiac disease.
Cardiac complications arising during pregnan-
cy impact morbidity and mortality of mothers
and their unborn children. Anticipating cardiac
problems in light of the expected hemodynam-
ic changes of pregnancy is the basis of the pre-
conceptional evaluation. Risks specific to each
woman’s particular disorder should be identi-
fied prior to conception, and intervention(s)
may be required to improve cardiac status pri-
or to pregnancy. For some women, pregnancy
may worsen their cardiac condition and func-
tional capacity, thus impacting their ability to
gestate and, at a later date, to parent.

The normal hemodynamic changes of preg-
nancy pose potential problems for many wom-
en with pre-existing heart disease. Although
the medical literature is replete with studies
and case series of women who have successful-
ly completed pregnancies despite having car-
diovascular disease, it is important to antici-
pate those problems that may arise specific to
the underlying heart disease!8. The automatic
dismissal of the possibility for successful preg-
nancy in a woman with underlying heart dis-
ease is inappropriate, although women with
certain types of heart disease may not be able
to sustain pregnancy without grave risk.

Overall, the objective is to provide a ratio-
nal plan to encourage a pregnancy that is safe
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for both the mother and her developing fetus,
to identify potential complications that may
occur during pregnancy, and to review medi-
cations that may require change in anticipa-
tion of pregnancy. As most cardiac diseases
have been reported during pregnancy, certain
guiding principles have emerged for precon-
ceptional evaluation and the potential com-
plications that could arise during a pregnancy.
Foremost, women with pre-existing heart dis-
ease require full evaluation prior to concep-
tion. Second, not only should the risk to the
mother be identified but also potential risks
to the developing fetus need be clarified and
understood. For example, cyanotic heart dis-
ease has been associated with fetal prematuri-
ty, dysmaturity or low birth weight. Third, it is
axiomatic that a woman with congenital heart
disease may transmit this condition to her oft-
spring. Finally, it is important to identify inter-
ventions that may improve the prognosis for
any outcome of the pregnancy.

Recent literature has focused on outcomes
in women with pre-existing heart disease and
proposed and validated a risk scoring sys-
tem!>6721° Depending upon the country, the
type of pre-existing cardiac disease in women
of childbearing age may differ. For example,
55% of Brazilian patients had pre-existing
rheumatic heart disease, whereas only 19%
exhibited a congenital heart condition®. Dis-
tribution is different in studies based in the
United States and Canada wherein 74% of
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women had underlying congenital heart dis-
ease, 22% acquired heart disease and 4% iso-
lated arrhythmias.

The adverse cardiac events common to all
the studies include congestive heart failure,
pulmonary edema, arrhythmias, thrombo-
embolic events, angina, endocarditis and a
decrease in the New York Heart Association
functional class. Canadian researchers devel-
oped a risk score of one for each identified
predictor of risk which includes: (1) prior car-
diac event (heart failure, transient ischemic
attack or stroke); (2) New York Heart Asso-
ciation class greater than two or the presence
of cyanosis; (3) left heart obstruction with
mitral valve area less than 2cm? or aortic
valve area less than 1.5cm?, or left ventricular
gradient greater than 30mmHg; and (4) ejec-
tion fraction less than 40%. In the population
of women with congenital heart disease: zero
risk points was associated with a 5% risk of
adverse events; one risk predictor carried an
18% risk of adverse events; and two or more
risk factors predicted a complication rate of
57%*°. Predictors for neonatal complications
included poor functional class of the mother
or cyanosis, left heart obstruction, anticoagu-
lation or multiple gestation.

Table 1 Cardiac contraindications to pregnancy

HEMODYNAMIC RISKS OF PREGNANCY
IN WOMEN WITH CARDIAC DISEASE

The overriding concern regarding maternal
morbidity and mortality relates to the type
of underlying heart disease and the degree of
functional limitation. Women with pulmonary
hypertension or systemic ventricular dysfunc-
tion cannot tolerate the hemodynamic changes
of pregnancy; therefore, these problems con-
stitute contraindications to pregnancy. Contra-
indications to pregnancy are listed in Table 1.
The expected hemodynamic changes of preg-
nancy vary with respect to the type of cardiac
lesion. For example, the woman with mitral
regurgitation, because of the vasodilatation
and decrease in afterload occurring during
pregnancy, may actually have a decrease in
her valve regurgitation during pregnancy. The
hemodynamic changes in pregnancy are sum-
marized in Table 2. Simply put, the changes of
pregnancy may be deleterious and not toler-
ated in the setting of impaired systemic ven-
tricular function>®. During pregnancy with its
associated 50% increase in blood volume, the
heart may become dilated, and this may lead
to further dysfunction in an already compro-
mised ventricle. Because these changes may

Contraindication

Potential risk

Absolute: cardiac condition imperils
maternal and fetal outcome

Systemic ventricular dysfunction (New York

Heart Association functional class III, IV)
Pulmonary hypertension/Eisenmenger’s syndrome
Relative contraindication: high-

risk pregnancy anticipated

Severe mitral or aortic valve stenosis

Aortic dilatation (Marfan syndrome/
bicuspid aortic valve)

Prosthetic (mechanical) heart valve

Worsening of function

Congestive heart failure; postpartum impairment
Increased maternal mortality; cyanosis; fetal loss
Congestive heart failure; atrial

fibrillation; thromboembolism

Aortic dissection or rupture

Valve thrombosis or bleeding
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Table 2 Summary of expected hemodynamic changes of pregnancy

Hemodynamic alteration Time of peak effect Potential risks

Cardiac output 130-50% 20-24 weeks Women with limited cardiac
function or reserve may develop
congestive heart failure

Stroke volume 120% 20-24 weeks Increased preload is a problem for

Heart rate 110-20%

Blood volume 140% 20-24 weeks

Peripheral vasodilatation Throughout

1 Minute ventilation

Third trimester

Second trimester

obstructive lesions (mitral or aortic
stenosis) or ventricular dysfunction
Tachycardia causes palpitations
and impairs ventricular filling
‘Physiologic’ anemia of pregnancy
caused by reduced increase
in erythrocyte mass
| Blood pressure; | valvular
regurgitation

Sensation of tachypnea or dyspnea

persist during the postpartum period as well,
it is important that the preconceptional evalu-
ation should attempt to anticipate whether
further cardiac decompensation may occur as
a result of the pregnancy.

Pulmonary hypertension constitutes a con-
traindication to pregnancy (Table 1). This may
occur as primary pulmonary hypertension,
which commonly occurs in young women; cer-
tainly any symptoms of exertional chest pain
or syncope may be a manifestation of pulmo-
nary hypertension. Pulmonary artery pressure
may be estimated using non-invasive echocar-
diography testing. If concern is present about
elevated pulmonary pressure, the patient may
need to proceed to cardiac catheterization to
assess the intracardiac and intravascular pres-
sures, as pulmonary hypertension has been
associated with 50% maternal mortality. Even
secondary pulmonary hypertension due to the
underlying congenital heart disease confers a
risk of mortality. A woman having undergone
surgical repair may have residual hypertension
that could confer a pregnancy risk. Such risks
persist into the postpartum period as well®.

33

MATERNAL MEDICATIONS

It may not be prudent to abruptly stop all previ-
ously prescribed medications once it is known
that a woman with a diagnosed cardiac condi-
tion is pregnant!!2. Medication choices are an
important aspect of preconceptional counsel-
ing. Alterations in medications should be part
of the preconceptional evaluation; normally
this process involves changing the patient to
medications that may be better tolerated and
safer during pregnancy. Indeed, medications
to improve cardiac status may be necessary
for a successful pregnancy outcome. Certain of
these have been classified as contraindicated
during pregnancy and have received a Food
and Drug Administration (FDA) classifica-
tion of ‘X’. The common cardiac medications
and their potential problems for pregnancy are
summarized in Table 3.

Unfortunately, research on medication dur-
ing pregnancy is limited; even the FDA clas-
sification is based on isolated case reports and
animal studies. Medication risks must always
be outweighed by their potential benefits, and,
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Table 3 Cardiac medication during pregnancy

Medication FDA class  Risks in pregnancy Recommendations
Warfarin X Teratogenic; bleeding Avoid in first trimester and
prior to delivery; dose <5 mg
Aspirin C/D Bleeding; early ductal closure  Low dose if possible
Digoxin C Continue
Diuretics B/C/D Hypovolemia; Use only for congestive heart
electrolyte disorder failure or pulmonary edema
Atenolol D Hypotension Change to metoprolol
Metoprolol C Hypotension Continue if indicated
Calcium channel blockers C Hypertension; uterine effects ~ Continue if indicated
Hydralazine C Hypotension; fetal May be continued if necessary
thrombocytopenia
ACE inhibitors D Fetal abnormalities Discontinue; change
to hydralazine
Amiodarone D Fetal thyroid disorder Continue if necessary

ACE, angiotensin converting enzyme

in some populations as discussed below, wom-
en definitely need to continue to take their
medications.

CONGENITAL HEART DISEASE

The population of women of childbearing age
who were born with heart disease is increas-
ing because of the advances in cardiac surgery,
diagnosis and intervention during childhood.
Each type of problem, whether it be a shunt,
valvular or complex congenital heart lesion,
needs to be examined uniquely with regard to
potential risks of pregnancy.

Shunt lesions

Atrial septal defect

In an adult an unrepaired atrial septal defect
(ASD) carries a theoretic risk of paradoxi-

cal embolus. This is of particular concern
during pregnancy, because as the pregnancy
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progresses a woman becomes more hyperco-
aguable. Although earlier literature suggested
such individuals be prophylacticly anticoagu-
lated, this is not warranted in an ambulatory
patient. The potential risk of arrhythmia, par-
ticularly supraventricular arrhythmia, is also
present. If the defect is particularly large, bidi-
rectional shunting may be present. In the set-
ting of chronic right to left shunting, increas-
es in the pulmonary pressure may result in
Eisenmenger’s syndrome, which results from
progressive increases in pulmonary vascular
flow causing changes within the pulmonary
vasculature. The shunt eventually reverses
from right to left, and the patient becomes
cyanotic. In this setting, pregnancy is contra-
indicated because the patient cannot tolerate
the hemodynamic changes of pregnancy. Also,
cyanotic mothers have a high risk of hav-
ing small for gestational age infants, which
increases their risks. Echocardiography with
Doppler may quantify the pulmonary artery
pressure. If there is a concern regarding hyper-
tension, a right-heart catheterization may be
indicated for a definitive diagnosis. The overall

risk to the offspring is estimated at 8-10% if
a maternal ASD is present'. Closure of the
septal defect prior to conception may improve
outcome, although it is best to wait 6 months
after surgery or device placement for endo-
thelization of the interatrial septum to occur
before pregnancy is attempted.

Women with a repaired ASD may exhibit
residual shunting which then would confer
the risk of paradoxical embolus. The repair
may consist of a surgically placed patch or
catheter-based device, and the risk of arrhyth-
mias may persist. Symptoms suggestive of
arrhythmias should be investigated prior to
pregnancy. Women born with a primum ASD
may have also had a cleft mitral valve. Despite
repair of the mitral valve in childhood, sig-
nificant mitral regurgitation may be present in
the adult. Although unrepaired, there is still
an increased risk of congenital heart disease
in the fetus. In one report women with shunt
lesions had the highest prevalence of obstetric
and cardiac complications!.

Ventricular septal defect

An unrepaired ventricular septal defect (VSD)
confers a risk of endocarditis, pulmonary
hypertension and aortic valve insufficiency.
Usually there is a high pressure left to right
shunting, and endocarditis may occur. A high
velocity left to right shunt over time increases
pulmonary arterial flow causing permanent
vascular changes within the lung and, subse-
quently, pulmonary artery pressure increase.
This may also result in an Eisenmenger’s syn-
drome (see above). Due to the severity of the
shunt and proximity to the aortic valve of a
membranous VSD, there may be progressive
aortic insufficiency. Progressive aortic insuf-
ficiency, increasing pulmonary pressures or
a history of endocarditis are indications to
close a VSD. Echocardiography with Doppler
should help identify complications of a VSD
in the preconceptional evaluation. It is impor-
tant to remember in a woman with the Eisen-
menger’s physiology syndrome that her risks
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persist after delivery when she is undergoing
fluid shifts; they are also present with termi-
nation of pregnancy when there may also be
fluid shifts and a drop in systemic pressure
due to the effects of anesthesia. Such a decline
in systemic pressure in a woman with Eisen-
menger’s physiology who already has a right
to left shunt may worsen the right and left
shunting thereby worsening the cyanosis.

After repair of a VSD, a residual shunt may
put the patient at risk for endocarditis. A
bundle branch block may be seen on the elec-
trocardiogram, and, depending on the age of
the repair, persistent elevation of pulmonary
artery pressure may be noted by Doppler echo-
cardiography or further defined by right heart
catheterization.

Patent ductus arteriosus

An unrepaired patent ductus arteriosus (PDA)
presents a theoretic risk of endarteritis and
pulmonary hypertension. This risk is related
to the persistence of the connection between
the pulmonary artery and the aorta. In adult
life the shunt would be from left to right, and,
therefore, there would be increasing flow with-
in the pulmonary vasculature. Theoretically
there may also be associated Eisenmenger’s
physiology.

This lesion can be repaired during childhood
when the PDA is ligated; pregnancy is well tol-
erated in patients who have had a repair. How-
ever, their offspring still carry a risk of congen-
ital heart disease. The patient may also have
had a closure using a coil in a catheter-based
intervention; theoretically pregnancy should
be tolerated well as long as there is no residual
pulmonary hypertension.

Complex congenital heart disease
Coarctation of the aorta

The adult form of coarctation of the aorta rep-
resents a narrowing of the aorta distal to the
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left subclavian artery. This condition often is
diagnosed in childhood but may only present
in adulthood. If this is the case, mild coarcta-
tion of the aorta is present, and patients devel-
op an extensive network of collateral flow to
supply their lower body. Associated bicuspid
aortic valve with aortic valve pathology or pro-
gressive ascending aorta dilatation may also be
present and dissection is possible at the site of
coarctation®.

A coarctation is either repaired or bypassed
during childhood, or a stent may have been
placed within the aorta. The women should be
assessed prior to pregnancy because restenosis
may have occurred. If so, stenting may be con-
sidered prior to pregnancy. After the stent is
placed, pregnancy should be delayed approxi-
mately 6 months. Even in the absence of
restenosis, the adult may experience persis-
tent hypertension particularly with exercise.
Medications for hypertension may need to be
altered in anticipation of pregnancy, and the
patient should be monitored closely for eleva-
tions in blood pressure and aortic root enlarge-
ment during pregnancy.

Tetralogy of Fallot

Women of childbearing age with an unrepaired
tetralogy of Fallot are cyanotic and pregnancy is
not advised. Most women of this age will have
already undergone a repair and preconcep-
tional evaluation to look for residual abnormal
hemodynamics, pulmonary valve disease, ven-
tricular dysfunction and arrhythmia or heart
block!+!*. Risk of sudden death is present in
this population. Severe pulmonary insufficien-
cy after repair has been associated with right
ventricular enlargement or dysfunction during
pregnancy>!. There also may be a risk of sud-
den death if the QRS is particularly prolonged
(over 160m/s). The overall risk of fetal loss
and congenital heart disease is increased, and
other associated problems may be present, for
example a 22q11 deletion, which is associated
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with the DiGeorge’s syndrome. Such patients
may have tetralogy of Fallot or interrupted aor-
tic arch.

Ebstein’s anomaly

Women with mild forms of the Ebstein’s
anomaly may not have required repair prior
to reaching the childbearing years but should
nonetheless undergo complete evaluation.
Assessment should focus on the extent of tri-
cuspid regurgitation, the presence of cyano-
sis and existence of residual right ventricular
dysfunction. In Ebstein’s anomaly the tricus-
pid valve is set low into the right ventricle,
so that the right ventricle becomes atrialized.
Severe forms are diagnosed during childhood
and repaired. After repair it is important to
assess the patient for residual hemodynamic
abnormalities such as tricuspid insufficiency
and residual cyanosis. The tricuspid insuf-
ficiency may increase and be accompanied
by right ventricular failure during pregnancy.
Heart block and arrhythmias also may occur.
The association of Wolff-Parkinson-White
syndrome (accessory bypass tract) confers the
risk of atrial arrhythmias in these patients.
Fetal risks have been described, including low
birth weight and fetal loss, both of which seem
to be associated with maternal cyanosis. The
risk of congenital heart disease in the fetus has
been estimated at 6%!3.

Single ventricle

Women born with a variant single ventricle
variant may have undergone a variety of sur-
gical interventions. Single ventricle variants
include tricuspid artresia or double outlet
right ventricle. Such individuals may have
had a Glenn procedure, in which the superior
vena cava flow is directed to the pulmonary
artery, and a Fontan procedure, in which in
the inferior vena cava flow is directed to the

pulmonary artery either outside the heart
or incorporating some of the right atrium.
Recent approaches have placed external con-
duits to the pulmonary artery, but variations
of the Fontan repair are reported. All women
who have had a Fontan procedure should have
preconceptional evaluation®®. There have been
many case reports of successful pregnancies;
however, there are multiple variations of the
Fontan conduit!*'7. Revision of the Fontan
may be recommended prior to conception.
Anticoagulation should be continued. Mater-
nal risks include atrial arrhythmias and heart
block. Women who have underlying ventricu-
lar dysfunction may not be able to sustain a
pregnancy. They may exhibit edema and asci-
tes if there is failure of the Fontan circuit, and
both should be identified prior to pregnancy.
Fetal risks include spontaneous abortion, pre-
mature birth and embryopathy, because these
patients are often continued on warfarin, in
addition to other medications'*'".

D-transposition of the great vessels

In women born with d-transposition of the
great vessels, the aorta arises from the right
ventricle and the pulmonary artery from the
left ventricle. These women will have under-
gone some type of repair prior to reaching
childbearing age and require full evaluation
including a clinical, functional and echocar-
diographic evaluation to look specifically for
atrioventricular (AV) valve regurgitation, atri-
al arrhythmia and, importantly, systemic ven-
tricular function'®. After an atrial switch pro-
cedure (Mustard/Senning), the right ventricle
serves as the systemic ventricle and over time
may dilate in response to the volume load®.
There may be an overall decrease in systemic
ventricular ejection fraction. An atrial switch
(Mustard/Senning procedure) diverts the
incoming flow to the appropriate ventricles:
the incoming deoxygenated vena caval flow is
directed by a baffle to the mitral valve of the
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left ventricle and thence to the pulmonary
artery. At the same time, the pulmonary arte-
rial flow is directed by another baffle to the tri-
cuspid valve, right ventricle and aorta. Women
who have had the atrial switch procedure need
to be assessed for right ventricular size and
function. The right ventricle is a systemic ven-
tricle and needs to sustain the increase volume
load of pregnancy. The patient may have had a
Rastelli procedure in which there is a left ven-
tricle to aorta baffle with closure of the VSD.
Such individuals need to be assessed for left
and right ventricular obstruction; in addition
their systemic ventricular function should be
assessed, although they do have a left ventri-
cle for their syste